Early types of antibacterial substances were not specifically antibacterial, but were usually toxic to all living cells, and were of value only in so far as they could be employed without serious damage to the host. The search for more suitable antibacterial agents resulted in the preparation and testing of many substances of widely different constitution, and it was from the empirical yet systematic investigations of one such class of chrysoidine dyestuff that knowledge of the activity of sulphanilamide arose. The growing evidence that the antibacterial action of sulphanilyl drugs was due to competition with an enzymic metabolic process suggested to Fildes [1940] a new approach to the problem. This was the design of antibacterial agents by the synthesis of compounds with a close spatial resemblance to substances vital to, or closely associated with, bacterial growth and reproduction. These growth substances include the water-soluble vitamins of the animal world, which now appear to be essential to the life of all growing cells. The method has been recently used in a sufficiently diverse series of independent investigations to confirm the principle [Mcflwain, 1943] .
Other compounds which exert a pronounced physiological activity in minute concentration are the animal hormones related to cyclopentanophenanthrene; for example, oestradiol, when injected into an ovariectomized rat of 50 g. body weight in a dose of 02 jig., is capable of doubling the weight of the uterus; with a blood volume of 2 ml., this represents an activity at a concentration of 1 in 107. These compounds are not known to be hormones for the vegetable kingdom, but they are widely distributed in nature and are probably constituents of all growing cells, being found in all plants and bacteria [Aschheimn & Hohlweg, 1933] , as well as in all animals. It seems to us that these compounds can readily be incorporated into the living cell, and that such molecules constitute suitable material which, while not necessarily competitive with known essential systems, is capable of modification to contain known antibacterial groupings. Synthetic work in the cyclopentanophenanthrene series is difficult, and it is fortunate that the work of Dodds, Golberg, Lawson & Robinson [1939] provided, in the diethylstilboestrols, simple substances with space configurations similar to those of the. naturally occurring compounds, and with their intense physiological activity.
We have prepared and tested a number of compounds in this series for antibacterial properties and have found some of them very powerfully bactericidal. As with the oestrogenic properties of compounds in, this series, the antibacterial activities vary considerably with the structure ofthe molecule, though these variations are not altogether analogous. The compounds tested are set out in Table 1 and fall into seven main classes:
I. Deoxystilboestrol and its dihydro-derivative (1 and 2).
II. oc:'-Diethylstilbene, interrnediates in its preparation and some derivatives (3-7).
III. Deoxydiethylstilboestrol, intermediates and derivatives (8) (9) (10) (11) (12) (13) (14) .
IV. Diethylstilboestrol and derivatives (15) (16) (17) (18) (19) (20) . V. Amino-, cyano-, amidino-and nitro-derivatives (21-29).
VI. Naturally occurring steroids (31 and 32). VII. Penicillic acid and citrinin (33 and 34).
I-VI are poorly soluble in water and in broth; therefore saturated solutions in broth were first prepared by making use of the solubility of the compounds in 90 % (v/v) Some of the compounds were tested in mice infected with virulent strains of staphylococci and streptococci, the drugs being administered by mouth in three doses, immediately, 5 hr., and 24 hr. after infection. The dose was 1-10 mg./g. of mouse, and no protection was afforded by any of the compounds tried, with the possible exception of 4-HS030 . C6H4. CHEt. CHEt. C6H. (014) which showed very slight activity in this respect.
DISCUSSION-
The comparison of the bactericidal activities presented in the table shows that the two most active compounds are deoxydiethylstilboestrol ( 1i) and its dihydro-derivative (12). The factors which appear to effect the activity of the compounds tested are: (a) the carbon skeleton; (b) the substituent groups; (c) the degree of unsaturation of the central bridge.,
The Since in the diethylstilboestrol series the maximal oestrogenic activity appears to be associated with compounds containing two hydroxyls in the 4:4'-positions, it seemed possible that some group present in the 4'-position might enhance the -activity of 4-hydroxystilbene. Accordingly, a series of 4-hydroxystilbenes were prepared with the groups NH -CN, -NH2, -C and -NO2 oNH2 (27, 28,-29 and 26 respectively) in the 4'-position. However, the last two depressed the activity slightly, whilst the first two practically destroyed it.
CHEMICAL METHODS
4-Hydroxydibenzyl (2). This compound was prepared by a more convenient method than that given in the literature [Stoermer & Kippe, 1903; Freund & Remse, 1890; Spath, 1913] . 4-Methoxydeoxybenzoin (7 g.) was refluxed with amalgamated zinc (30 g.), conc. HCI (100 ml.) and water (100 ml.) for 5 hr., fresh HCI being added each hour. The hot liquid was decanted from the zinc, cooled, the solid product collected, washed with water and crystallized from ethanol. 4-Methoxydibenzyl was obtained in colourless plates, m.p. 61-62°, as in the literature. For hydrolysis this ether (6-3 g.) was dissolved in an ethereal solution of methyl magnesium iodide (prepared from 0-8 g. of magnesium, and 4-0 ml. of methyl iodide in 10 ml. of ether).
The mixture was evaporated 'to dryness and heated in an oil-bath until frothing started (c. 1800); as this decreased the temperature was gradually raised to 2000. After 3 hr. the mixture was decomposed with ice and HCI and the colourless insoluble product filtered, washed and crystallized (as the sodium salt) from hot aqueous 2N NaOH. The regenerated 4-hydroxydibenzyl crystallized from carbon tetrachloride in colourless plates (4 g.), m.p. 100-101°a s in the literature. a:fi-Diethyl-a-ohydroxyd,ibenuzyI (4). a.-Ethyldeoxybenzoin (14-0 g.) was dissolved in ether (50 ml.) and gradually treated with a solution of ethyl magnesium bromide (from 2 g. of magnesium and 7 ml. of ethyl bromide in 30 ml. ether). The addition completed, the mixture was heated on a water-bath for 10 min., cooled, and the product decomposed with ice and HC1. y:8-Dihydroxy-y:8-diphenylhexane (7). Propiophenone (6 g.) in wet ether (100 ml.) was treated with aluminium amalgam (prepared from 6 g. aluminium powder and 9 g. mercuric chloride in 300 ml. ethanol) and, when the reaction had subsided, the mixture was refluxed on a water-bath for 45 min. The ether was evaporated and the residue crystallized repeatedly from light petroleum (b.p. 40-60°) yielding a white solid, m.p. 135-136° (Ciamician & Silber [1914] give 138-139°).
4-Methoxy-a:fl-diethyIdibenzyI (10). 4-Methoxy-af:-diethylstilbene (20 g.) was shaken in acetone (100 ml.) with palladium charcoal catalyst (prepared by reducing 0-2 g. palladium chloride in presence of 3-8 g. charcoal) in hydrogen at latm. pressure. After filtration the solution was evaporated and the product crystallized from ethanol' it had m.p. 89-90°(19 g.). (Found: C, 84-6; H, 8-8%. C19H24O requires C, 85-0; H, 9-0%.) 4-Methoxy-a:af-diethylstilbene. 8-Phenyl-y-aiisylhexan-yol, without purification, distilled at ordinary pressure with elimination of water, at 325-330°. The 4-Hydroxy-w:f-diethyldibenzyl (12) . To a solution of methylmagnesium iodide (prepared from 7-5 g. of magnesium and 18 ml. of methyl iodide in 300 ml. of ether) was added 4-methoxydiethyldibenzyl (30 g.) and, after evaporation of the ether, the mixture was heated in an oilbath, first to 1600 and then, when the reaction had-subsided, to 1950'for 30 min. After decomposition with water and acidification with HCI, the precipitate was crystallized The suiphonate (14) was obtained as its pyridine salt by the action of chlorosulphonic acid (1.5 ml.) on a pyridine solution of the parent phenol (1.0 g.). As it was somewhat unstable to heat, it was purified by dissolution in cold chloroform and precipitation with ligroin. Colourless plates, m.p. 195-1960. (Found: C, 66-3; H, 6-4; S, 7-8; N, 3-5%. C23H2704NS requires C, 66-8; H, 6*5; S, 7-7; N, 3 4%.)
Diethylatilboestrol monomethyl ether (15) , 71-4; H, 5-6; N, 5.2%.) 4-Amino-cx-ethyldeoxybernzoin (21). 4-Nitro-oc-ethyldeoxybenzoin (8 g.), iron filings (24 g.) and water (8 ml.) were ground into a paste, transferred to a flask together with xylene (8 ml.) and 1% FeCl3 solution (12 ml.) and heated on a vigorously boiling water-bath for 3 hr., with continuous stirring. After 1j hr., more xylene (4 ml.) was added. The mixture was allowed to cool somewhat, treated with benzene (100 ml.) and the iron oxide filtered off and washed thoroughly with a further quantity of warm beniene (100 ml.).' The combined benzene layers were separated from the aqueous portion and exhaustively extracted with N HCI. By this means coloured resinous impurities remained in the benzene solution whilst, on making alkaline, the HCI deposited an oil which rapidly set to an almost colourless solid. This was collected, dried (6-6 g.) and crystallized (charcoal) from cyclohexane, from which 4-amino-xc-ethyldeoxybenzoin separated in spravs of needles, m.p. [128] [129] H, N, H, N, [5] [6] [7] [8] [9] 4-Amino-cx:,-diethyl-fi-hydroxydibenzyl (22) . A solution of 4-amino-a-ethyldeoxybenzoin (50 g.) C15H11NO requires C, 81-4; H, 5-0; N, 6.3%.)
4-Hydroxy-4'-amidinostilbene Iydrochloride (29) . This was prepared from 4-hydroxy-4'-cyanostilbene according to the general procedure of Ashley, Barber, Ewins, Newbery & Self [1942] . 4-Hydroxy-4'-amidinostilbene1 hydrochloride crystallized from hot water in long yellowish needles, m.p. 316-317' (decomp.) . (Found: C, 65-6; H, 5-4; N, 9-9; Cl, 12.5%. C15H15ON2Cl requires C, 65-6; H, 5-5; N, 10-2; Cl, 12-8%.) SUM1TEARY 1. A series of compounds -of the stilboestrol type has been prepared and tested in vitro for bactericidal activity against staphylococci and streptococci. OSeveral have been found to possess exceptionally high activity, the most active being 4-OH. C6H4. CEt. CEt. CH6, which is some 40 times as active as the mould metabolic product citrinin, and as active as chioroxylenol under the conditions employed.
2. A comparison of the bactericidal and oestrogenic activities of these compounds shows that the two actions are not necessarily concurrent, though both probably depend on the ready acceptance by the cell of molecules of the cyclopentanophenanthrene and stilboestrol types.
3. In vivo the compounds tested showed little or no activity, possibly on account of their very low solubility. During an investigation of the nutritional requirements of acid-fast saprophytes [Edson & Hunter, 1943] , synthetic media were employed, solutions of possible growth stimulants being added aseptically to a basal salt mixture. The methods of sterilization were selected according to the nature and stability of the chemical aompounds involved. It soon became evident that the results varied with the mode of preparation and filtration of the test substances. It was shown that solutions, both, in water and in saline, were able to extract materials from filter pads in a concentration sufficiently high to stimulate the growth of acid-fast organisms, so that false positive results were sometimes recorded.
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